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22 July 1999
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Site 116-B-6B
Radiochemistry - Data Package No. H0393-

CTION 5 2000

This memo presents the results of data validation on SummarE9Mackage No.
H0393-TNU which was prepared by Thermo NUtech (TNU). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

1 - Gamma spectroscopy; alpha spectroscopy (isotopic
241); total strontium; nickel-63.

uranium, isotopic plutonium and americium-

Data validation was conducted in accordance with the BHIl validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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Sample ID Sample Date Media Validation Analysis

BOVD36 04/27/99 Soil C See note 1

BOVD37 04/27/99 Soil C See note 1

BOVD38 04/27/99 Soil C See note 1

BOVD39 04/27/99 Soil C See note 1

BOVDB2 04/27/99 Soil C See note 1

BOVDB3 04/27/99 Soil C See note 1



DATA QUALITY OBJECTIVES

* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months with liquid scintillation requiring analysis within 7 days of distillation.

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All blank results were acceptable although the detection limit for uranium-238
exceeded the target detection limit (TDL).

Equipment Blanks

One equipment blank (BOVDB2) was submitted for analysis. Uranium-233/234,
uranium-238 (alpha spec), potassium-40, radium-226, radium-228, thorium-228
and thorium-232 were detected in the equipment blank. Under the BHI
statement of work, no qualification is required.

* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
±3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
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associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

All accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as estimated detects or
estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOVD38/BOVD39) were submitted
to TNU for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

* Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The reported detection limit
exceeded the TDL for uranium-238 (GEA) in all samples and europium-1 55 in
samples BOVD36, BOVD39 and BOVDB3. Under the BHI statement of work, no
qualification is required. All other reported laboratory MDAs were at or below
the analyte-specific TDL or contract specified MDA.
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a Completeness

Data Package No. H0393 (SDG No. H0393) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The reported detection limit exceeded the TDL for uranium-238 (GEA) in all
samples and europium-155 in samples B0VD36, B0VD39 and BOVDB3. Under the
BHI statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Va/idation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

cOCOOG



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: H0393 REVIEWER: DATE: 7/22/99 PAGE_1_OFI
ITLI

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCiIG)

Project: BECHEL-HANFORD
Laboratory: TNU
Case Isno: H0393

Sampie Numbt. 80VD36 BOV037 B0VD38 B0VD39 BOVDB2 BOVDB3

Locafion 116-8-6B 116-B-6B 116-B-6B 116-B-68 116-B-6B 116-8-68

Remarks Al A2 A3 Duplicate Equip. Blank A4

Sample Date 04/27/99 04/27/99 04/27199 04127/99 V0427/99 04(27/99
Ralocheristry CRDL Result a Result 0 Reult a RemIt Q Remt a Reit 0 Result ______ gQ

Uranmim-234 0.1 0.593 0.559 0,53 0.404 0.204 0.44

Urnium-235 0.1 0.032 U 0.048 U 0.031 U 0.013 U 0 U 0.029 U

Uraniumn-238 0.1 0.567 1 0.392 0.59 0.644 0.155 0.624 1

Plutoqnit.238 0.1 0.012 U -0.008 U 0 U 0.006 U .0.004 U -0.003 U

Plutonium-239/40 0.1 -0.004 U 0.011 U 0.004 U 0.006 U 0.008 U -0.003 U

Nickel-63 30 -0.4 U -0.471 U -2,09 U -0.22 U -1.28 U -0.886 U

Amerciumn-241 0.1 0.005 U -0.011 U -0.013 U -0.007 U 0.004 U 0.017 U

strontium (total) 1 -0.035 U 0.033 U 0.023 U -0.056 U -0.035 U -0.071 U

Potasiumn-40 12.5 13.5 13 12.5 5.1 12.3

Cobt60 0.05 UU UU UU UU UU U U

Cealum 137 0.05 U U 0.03 0.025 U U U U U U

Euro.ium152 0.1 UU UU UU UU UU UU -

Europium154 0.1 UU UU UU UU UU UU

Europium 155 0.05 UU UU UU UU UU UU

Racd.m-226 0.424 0.46 0.44 0.455 0.135 0.4

Reeumn-228 0.784 0.767 0.69 - 0.691 0.176 0.644

Thorium.228 0.637 0.698 0.65 1 0.632 0.172 0.629

Tho.rium-232 0.784 0.767 0.69 0.691 0.176 0.644

Amedrdce-2411 (GEA) 0.1 U U U U U U U U U U U U
Uranium-238 (GEA) 0.1 U U U U U U U U U U U U
Uranitn-235 GEA) 0.1 UU U U U U U U U U UU -

C

a
C

Page_1 of_1



TMA/RICHMOND
SAMPLE DELIVERY GROUP U0393

N904152-01 BOVD36

DATA SHEET

SDG 7118 Client/Case no Hanford SDG-H0393
Contact L.A. Johnson Case no TRE-SBB-207925

Lab sample id N904152-01 Client sample id B0VD36
Dept sample id 7118-001 Location/Matrix SOLID

Received 04/29/99 Collected 04/27/99 09:30

V solids 95.1 Custody/SAF No B99-002-87 B99-002

RESULT 2v ERR MDA ROL QUALI-
ANALYTE CAS no pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Uranium 233/234 U-233/234 0.593 0.15 0.067 0.30 U
Uranium 235 15117-96-1 0.032 0.042 0.081 0.30 U a
Uranium 23 U-238 0.567 0.15 0.067 0.30 U
Plutonium 238 13961-16-3 0.012 0.023 0.042 0.050 U PU
Plutonium 239/240 PU-239/240 -0.004 0.015 0.037 0.050 U PU
Nickel 63 13961-37-8, -0.400 1.1 1.9 20 U NI_L
Americium 241 14596-10-2 .O05 0.028 0.045 0.050 U AN
Total Strontium SR-RAD -0.035 0.13 0.22 1.0 U SR
Potassium 40 13966-00-2 12.0 0.43 0.19 GAN
Cobalt 60 10196-40-0 U 0.022 0.050 U GAM

Cesium 137 10045-97-3 U 0.021 0.050 U GAN

Europium 152 14683-23-9 V 0.044 0.10 U GAN

Europium 154 15585-10-1 U 0.070 0.10 U GAN
Europium 155 14391-16-3 U 0.058 0.10 U GAM
Radium 226 13982-63-3 0.424 0.037 0.035 0.10 GAN
Radium 228 15262-20-1 0.784 0.10 0.093 0.20 GAN

Thorium 228 14274-82-9 0.637 0.022 0.020 GAN
Thorium 232 TH-232 0.784 0.10 0.093 GAM
Americium 241 14596-10-2 U 0.025 U GAM
Uranium 238 U-238 U 2.6 U GAM
Uranium 235 15117-96-1 U 0.064 U GAN

100 BC Areas-Full Protocol

(7(912

DATA SHErTS
Page 1

SUMMARY DATA SECTION
Page 12

00co1

Lab id TMA.N

Protocol Hanford

Version Ver 1,0
Form DVD-DS

Version 3.06

Report date 06/01/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP E0393

N904152-02 BOVD37
DATA SHEET

SDG 7118 Client/Case no Hanford SDG-HO353

Contact L.A. Johnson Case no TRB-SBB-297925

Lab sample id N904152-02 Client sample id B0VD37
Dept sample id 7118-002 Location/Matrix 100 B/C 116-B-GB SOLID

Received 04/29/99 Collected 04/27/99 10:00

% solids 95.9 Custody/SAF No B99-002-87 B99-002

RESULT 2a ERR HDA RDL QUAI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0.559 0.14 0.061 0.30 U

Uranium 235 15117-96-1 0.048 0.039 0.074 0.30 U U

Uranium 238 U-238 0.392 0.12 0.061 0.30 U

Plutonium 238 13981-16-3 -0.008 0.015 0.047 0.050 U PU

Plutonium 239/240 PU-239/240 0.011 0.015 0.029 0.050 U PU
Nickel 63 13981-37-0, -0.471 1.4 2.5 20 U NI L

Americium 241 14596-10-2 -0.011 0.034 0.069 0.050 U AM

Total Strontium SR-RAD 0.033 0.12 0.20 1.0 U SR

Potassium 40 13966-00-2 13.5 0.44 0.21 GAM

Cobalt 60 10198-40-0 U 0.020 0.050 U GAN

Cesium 137 10045-97-3 0.030 0.019 0.022 0.050 J GAM

Europium 152 14683-23-9 U 0.046 0.10 U GAM
Europium 154 15585-10-1 U 0.063 0.10 U GAM
Europium 155 14391-16-3 U 0.050 0.10 U GAM

Radium 226 13982-63-3 0.460 0.034 0.035 0.10 GAM

Radium 228 15262-20-1 0.767 0.093 0.094 0.20 GAM

Thorium 228 14274-82-9 0.698 0.025 0.022 GAM

Thorium 232 TH-232 0.767 0.093 0.094 GAM

Americium 241 14596-10-2 U 0.075 U GAM

Uranium 238 U-238 U 2.3 U GAM

Uranium 235 15117-96-1 U 0.081 U GAM

100 BC Areas-Full Protocol

11'?

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 13

co 01

Lab id TKANC
Protocol Hanford
Version Ver 1.,

Form DVD-D
Version 3.06 -

Report date 06/01/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0393

N904152-03

DATA SHEET

SDG 7118 Client/Case no Hanford SDG-H0393

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N904152-03 Client sample id BOVD38

Dept sample id 7118-003 Location/Matrix 100 B/C 116-B-6B SOLID

Received 04/29/99 Collected 04/27/99 10:15
% solids 95.1 Custody/SAF No B99-002-87 B99-002

RESULT 2u ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0.530 0.14 0.065 0.30 U

Uranium 235 15117-96-1 0.031 0.042 0.079 0.30 U U

Uranium 238 U-238 0.590 0.15 0.065 0.30 U

Plutonium 238 13981-16-3 0 0.017 0.041 0.050 U PU

Plutonium 239/240 PU-239/240 0.004 0.017 0.033 0.050 U PU

Nickel 63 13981-37-8, -2.09 1.3 2.4 20 U NIL
Americium 241 14596-10-2 -0.013 0.026 0.073 0.050 U AN

Total Strontium SR-RAD 0.023 0.12 0.17 1.0 U SR
Potassium 40 13966-00-2 13.0 0.26 0.10 GAM

Cobalt 60 10198-40-0 U 0.011 0.050 U CAM

Cesium 137 10045-97-3 0.025 0.007 0.010 0.050 3 GAM

Europium 152 14683-23-9 U 0.026 0.10 U CAM

Europium 154 15565-10-1 U 0.035 0.10 U CAM

Europium 155 14391-16-3 U 0.039 0.10 U CAM
Radium 226 13982-63-3 0.440 0.022 0.021 0.10 GAM

Radium 228 15262-20-1 0.690 0.053 0.051 0.20 CAM

Thorium 228 14274-82-9 0.650 0.015 . 0.014 CAM

Thorium 232 TH-232 0.690 0.053 0.051 GAN

Americium 241 14596-10-2 U 0.035 U CAM

Uranium 238 U-238 U 2.8 U CAM

Uranium 235 15117-96-1 U 0.057 U CAM

100 BC Areas-Full Protocol

ft

DATA SHEETS
Page 3

SUMMARY DATA SECTION
Page 14
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B0VD38

Lab id TMANQ
Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06
Report date 06/01/99



N904152-04

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0393

DATA SHEET

SDG 7118 Client/Case no Hanford SDG-H0393

Contact L.A. Johnson Case no TRS-StB-207925

Lab sample id N904252-04 Client sample id B0VD39
Dept sample id 7118-004 Location/Matrix 100 B/C 116-B-6B SOLID

Received 04/29/99 Collected 04/27199 0:15
I solids 95.1 Custody/SAF No B99-002-87 899-002

RESULT 2a ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0.404 0.14 0.084 0.30 U

Uranium 235 15117-96-1 0.013 0.026 0.10 0.30 U U

Uranium 238 U-238 0.644 0.19 0.084 0.30 U
Plutonium 238 13981-16-3 0.006 0.033 0.061 0.050 U PU

Plutonium 239/240 PU-239/240 0.006 0.022 0.042 0.050 U PU

Nickel 63 13981-37-, -0.220 1.4 2.4 20 U NI.L
Americium 241 14596-10-2 -0.007 0.028 0,066 0.050 U AN

Total Strontium SR-RAD -0.056 0.11 0.17 1.0 U SR

Potassium 40 13966-00-2 12.5 0.51 0.25 GAM

Cobalt 60 10198-40-0 U 0.023 0.050 U CAM

Cesium 137 10045-97-3 U 0.024 0.050 U GAN

Europium 152 14683-23-9 U 0.058 0.10 U GAN

Europium 154 15585-10-1 U 0.074 0.10 U GAN

Europium 155 14391-16-3 U 0.073 0.10' U GAN

Radium 226 13982-63-3 0.455 -0.047 0.045 0.10 GAM

Radium 228 15262-20-1 0.691 0.084 0.081 0.20 GAN

Thorium 228 14274-82-9 0.632 0.028 .. 0.027 GAN

Thorium 232 TH-232 0.691 0.084 0.091 GAM
Americium 241 14596-10-2 U 0.088 U CAM

Uranium 238 U-238 U 2.9 U GAN
Uranium 235 15117-96-1 0.087 0.063 0.091 U GAN

100 BC Areas-Full Protocol

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 15

oooo14

1Kb

B0VD39

Lab id TMANC
Protocol Hanfordt
Version flL.L.L..

Form DVD-DS
Version 3.06

Report date 06/01/99



1904152-05

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0393

DATA SHEET

SDG 7118 Client/Case no Hanford SDG-H0393

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N904152-05 Client sample id BOVDB2
Dept sample id 7118-005 Location/Matrix 100 B/C 116-B-6B SOLID

Received 04/29/99 Collected 04/27/99 0,30

V solids 99.9 Custody/SAF No B99-002-93 899-002

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) PC'/g pCi/g PIERS TEST

Uranium 233/234 U-233/234 0.204 0.083 0.062 0.30 J U

Uranium 235 15117-96-1 0 o.n~2 0.075 0.30 U U

Uranium 238 U-238 0.15S 0.066 0.062 0.30 J U
Plutonium 238 13981-16-3 -0.004 0.015 0.043 0.050 U PU

Plutonium 239/240 PU-239/240 0.008 0.015 0.030 0.050 U PU

Nickel 63 13981-37-8 -1.28 1.1 1.9 20 U NI_L
Americium 241 14596-10-2 0.004 0.024 0.039 0.050 U AM

Total Strontium SR-RAD -0.035 0.14 0.19 1.0 U SR

Potassium 40 13966-00-2 5.10 0.18 0.064 GAM

Cobalt 60 10198-40-0 U 0.008 0.050 U GAM

Cesium 137 10045-97-3 U 0.007 0.050 U CAM

Europium 152. 14683-23-9 U 0.019 0.10 U CAM

Europium 154 15585-10-1 U 0.027 0.10 U CAM

Europium 155 14391-16-3 U 0.021 0.10 U GAM

Radium 226 13982-63-3 0.135 0.015 0.015 0.10 GAM

Radium 228 15262-20-1 0.176 0.036 0.037 0.20 J GAM

Thorium 228 14274-82-9 0.172 0.009 0.009 GAM

Thorium 232 TH-232 0.176 0.036 0.037 GA1

Americium 241 14596-10-2 U 0.024 U GAM

Uranium 238 U-238 U 0.95 U GAM4

Uranium 235 15117-96-1 U 0.032 U GAM

100 SC Areas-Full Protocol

DATA SEET
Page 5

SUMMARY DATA SECTION

Page 16
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Lab id TMANL

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 06/01/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP R0393

N904152-06 BOVDB3

DATA SHEET

SDG 7118 Client/Case no Hanford SDG-H0393

Contact L.A. Johnson Case no TRD-SBB-207925

Lab sample id N904152-06 Client sample id BOVDB3
Dept sample id 7118-006 Location/Matrix 100 B/C 116-B-68 SOLID

Received 04/29/99 Collected 04/27/99 10:45

t solids 27.j Custody/SAF No B99-002-93 B99-002

RESULT 2u ERR NDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pci/g FIERS TEST

Uranium 233/234 U-233/234 0.440 0.13 0.061 0.30 U

Uranium 235 15117-96-1 0.029 0.039 0.074 0.30 U U
Uranium 238 U-238 0.624 0.15 0.061 0.30 U

Plutonium 238 13981-16-3 -0.003 0.014 0.039 0.050 U PU

Plutonium 239/240 PU-239/240 -0.003 0.014 0.033 0,050 U PU

Nickel 63 13981-37-0 -0.886 1.9 3.3 20 U NIL

Americium 241 14596-10-2 0.017 0.035 0.064 0.050 U AM

Total Strontium SR-RAD -0.071 0.11 0.16 1.0 U SR

Potassium 40 13966-00-2 12.3 0.53 0.30 GAM

Cobalt 60 10198-40-0 U 0.021 0.050 U GAM

Cesium 137 10045-97-3 U 0.022 0.050 U GAM

Europium 152 14683-23-9 U 0.057 0.10 U GAM

Europium 154 15585-10-1 U 0.072 0.10 U GAM

Europium 155 14391-16-3 U 0.060 0.10 U GAN

Radium 226 13982-63-3 0.400 0.043 0.044 0.10 GAM

Radium 229 15262-20-1 0.644 0.11 0.11 0.20 GAM

Thorium 228 14274-82-9 0.629 0.030 0.029 GAM
Thorium 232 TH-232 0.644 0.13. 0.11 GAM

Americium 241 14596-10-2 U 0.087 U GAM

Uranium 238 U-238 U 2.8 G GAM

Uranium 235 15117-96-1 U 0.094 U CAN

100 BC Areas-Full Protocol

DATA SHEETS
Page 6

SUMMARY DATA SECTION

Page 17
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Nutech Bechtel Hanford Inc.
W.O. No. NS-04-152-7118 SDG H0393

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0393 is comprised of six solid (soil) samples
designated under SAF No. B99-002 with a Project Designation of: 100 BC Areas-Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any discrepancies are
noted on the TNU Sample Receipt Checklist All results were reported by fax on May 19, 1999.

2.0 ANALYSIS NOTES

2.1 Nickel-63 Analyses
No problems were encountered during the processing of the samples.

2.2 Total Strontium Analyses
No problems were encountered during the processing of the samples.

2.3 Isotopic Plutonium Analyses
No problems were encountered during the processing of the samples.

2.4 Gamma Scan Analyses
No problems were encountered during the processing of the samples.

2.5 Isotopic Uranium Analyses
No problems were encountered during the processing of the samples.

2.6 Americium-241 Analyses
The aliquot for the analysis was reduced however this did not affect achieving the required
LLD. No problems were encountered during the processing of the samples.

N RECErVED N
Date

Log in

000 018



nn-US-fl I r

Collector Company Contact Telephone No. Project Coordinator
Fahilberg/Kerkow R Coffman 373-6425 TRENT. SJ Price Code Data Turnaround

Project Designation Sampling Location SAF No. 15 Days100 BC Arms - Full Protocol 100 BIC 216-B-6B B99702

Ice Cbest No. Field Logbook No. Method orShipment
f- 11,3. EL 1327-3 i- -

Sbipped To Offste Property No. Bit of Lading/Air Bill No.

COA

rOSSUIn SAMPLE nAtnRDw.EMA.cS
Preservation %14= Nn God 4C !a.

Type of Container No 80 .G

NO.ofContainer(s) I

Special Handling adler Sterne Volume 20L 601L 12511L 250.L IODomL

AcdUy S h itn(I)I. aseaka, 1C? Ni.S - S.. ea. (2) in
Specil 110-71911 6010A (SW. SPedul
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I0
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CH__N OF PO__ESSION _____Pr_________(t) Amaicnit-241; hotopic Plnutoniu; Isotopic Uranium; Strond-i9,90 - Total Sr,
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LABORATORY reevdBY Tide Daefwime.

SECTION

FINAL SAMPLE Dispoad Method Disposed By Dateirime

DISPOSITION

I , 2.- - - - -- -- ",C "- A.



,..t t.

Fahlberg/Kerkow

Project Designation
LOU BC Areas - Full Protocol

Company Contact
R Cofflman

Sampling Location
100 B/C 116-B-6B

Telephone No.
373-6425

Project Coordinator Price Code
TRENT, S I
SAF No.
B99-002 CztCpl

Data Turnaroun

15 Days

IceChestNo. Field Logbook No. Method of Shipment
S, b. EL 1327-3 -f "

Shipped To Offilte Property No. Bill of Lading/Air BUII No. 92-; 0

COA

POSSIBLE SAMLE HAZARD&SJLMPrcai . Ke C..Sc .
Prasernton C*

Type of Container

No. of Contalner(s) I I I I I

Special Handling aadorStorage Volume 20ML NIL 125ml 250mL IOOnOL

Actvity sr S ea ir.. It) In tawEim ICP Meal - S. stem (2)i.
Speciui Hi's.7 tI 010IA (SW. specM

3f 46) hnuct o
SAMPLE ANALYSIS gcena.

Sample No. Matrix * Sample Date Sample Time .t " ,v-

BOVDB2 Soil L-1 083E -

B0VD83 son__t_-_ s f U-2tZ.6. _/_X

SPECIAL INSTRECTIONS Matrix
CHAIN OF POSSESSION SignwPrint Names (s o;

I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (I Aeidclw-24 1; Isolopic Phicaiwv; Isotopic Umin..; Sutan-l199O - TotlS; Wf

Relinquisbed By Dole mcm By Davent p6 1= ?icktl-63 VSPOVr 4 j" ace ~~~~~~~~(2) (3am.a Specrohcopy (Casin-37. ba60Emion12Eup=54
Tlrff t_ n I-cw Li 2 . I Ea'opluma-I5Sl; Gama Spec- Add-aw (Asaidss-24l. Uvwua-23l) oto51

-C- on 6313D S
- By% . DArdyD Yane

F'eg~x 94/6,2i I' tT6 ,Mutyp e&c ft DraeBy.ta

LABORATORY dBy Title Dazet-
SECTION

FINAL SAMPLE Disposal elhwal Disposed By Daerli'aW.

DISPOSITION



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

PROJECT: \ rA5.DATA PACKAGE:S

ANALYSES PERFORMED

O Cr.. 'srcntIurwaO 0 Tetngdtnwg me ... n.
AMphai3.ftSce

3 Tota Urntnn O Radiurm- D Trkhun W A(l

SAMPLES/MATRIX So\Db 2 2\Y%3 b,0\5S 37

1. Completeness . . . . . . . . . . . . . . . . . . . . . ... . . .

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial-Calibration . . . . . . . . . . . . . . . . . . . . . . . /A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . Yes No N/A

Initial calibration acceptable? . . . . . . . . . . . . .; . Yes No N/A
Standards HIST traceable? . . . . . . . . . . . . . . . . Yes No N/A

Standards Expired? .,.......... ..... Y Yes No t/A

Comments:

100.



WHC-SD-EN-SPP-001, Rev. I

3. Continuing Calibration . . . . . . . . . . . . . . . . . . .

Calibration checked within one week of sample analysis? . . . Yes

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes

Calibration check standards NIST traceable? . . . . . . . . . Yes

Calibration check standards expired? . . . . . . . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .

Method blank results acceptable?

Analytes detected in method blank?

Field blank(s) analyzed? . . . . . .

Field blank results acceptable? . . .

Analytes detected in field blank(s)?

Transcription/Calculation Errors? . .

. . . . . . . . . .

. 9 . . .9

. . . . . . . . . . .0

. . . . . ON/A

No N/A

. No N/A

. Yes ( N/A

.e No N/A
. Yes 0 N/A

.9 No N/A
. Yes No 9

Comments: U ZZ

5. Matrix Spikes * . . . . . . . . . . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A

Spike recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N/A

Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes No N/A

Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments: 1-G

000oO'3

No

No

No

No

N/A
N/A
N/A
N/A

H
I
II

I
U
p
I
U
U
U
U
U
U
m

. . 1/A

. . . . . . . . . . .
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . .

LCS analyzed? . . . . . . . . . . . .

LCS recoveries acceptable? . . . . . .

LCS traceable? . . . . . . . . . .

Transcription/Calculation Errors? . . .

. . . . . . ~. . .

. . . . . . . 9 .

. . . . . . . .a .

. . . . . . . . .

Comments:

7. Chemical Recovery . . . . . .

Chemical carrier added? . .

Chemical recovery acceptable?

Chemical carrier traceable? . . .
Chemical carrier expired? .

Transcription/Calculation errors?

. . . . . . . . .

. . . . . * . . .

Yres-

. . . . . Yes

. . . . . Yes

. . . .Yes

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . I N/A
Duplicates Analyzed? . . . . . . . . . . . . .. . . . .. .s No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . .f No N/A

-Transcription/Calculation Errors? . . . . . . . . . ... . . Yes No

Coments:

000024

. O N/A

. . Yes
Yes

N/A
N/A

No

No

No

No

. ON/A

N/A
NLA

/A

/A

No
No

No

No

No. . . . . . . . .



wnL-za-t--WP-UUI, Rev. 1

9. Field QC Samples . . . * . . . . . . . .

Field duplicate sample(s) analyzed? . . . . . . .

Field duplicate fPD values acceptable? . . . . .

Field split sample(s) analyzed? . . . . . . . . .

Field split RPD values acceptable? . . . . . . .

Performance audit sample(s) analyzed? . . . . . .

Performance audit sample results acceptable?
rnmman+c

* . . . . . . . . . 0 N/A

* . . . . . - No N/A

. . . . . . No N/A

. . . . . . Yes ( N/A

..... Yes No C

. . . . . . Yes QA N/A

. . . . Yes No 6

10. Holding Times

Are sample holding times acceptable? . . . . .. . . . . . No N/A

Comments:

11. Results and Detection Limits (Levels D & E)

Results reported for all required sample analyses?

Results supported in raw data? . . . . . . ... *

Results Acceptable? . . . . . . . . . . . . . . . .

Transcription/Calculation errors? . . . . . . . . .

MDA's meet required detection limits? . . . . . . .

Transcription/calculation errors? . . . . . . . . .

Comments: U U C c - t5

. . . Yes. . .19

. . . Yes

* . . Yes

. . * Yes
. . . Yes

. ON/A

No N/A

No N/A

No N/A
No

Q I A

No 3

Tt2L-

I
a
I

47
o ( 025

p

p
p
p
p

p
I
I
I
p
p
p

. .

. .

. .

. .

. .

. .

. .
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N904152-08

TMA/RIcHMOND
SAMPLE DELIVERY GROUP H0393

METHOD BLANK
Method Blank

SDG 7118 Client/Case no Hanford SDG-H0393

Contact L.A. Johnson Case no TRB-SBE-207925

Lab sample id N904152-08 Client sample id Method Blank
Dept sample id 7118-008 Material/Matrix SOLID

SAP No B99-00I

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g PIES TEST

Uranium 233/234 U-233/234 0 0.020 0.077 0.30 U U
Uranium 235 15117-96-1 0 0.024 0.093 0.30 0 U

Uranium 239 U-238 0 0.020 0.077 0.30 U U

Plutonium 238 13981-16-3 0 0.006 0.019 0.050 U PU

Plutonium 239/240 PU-239/240 0.002 0.008 0.015 0.050 U PU

Nickel 63 13981-37-8 -0.368 1.2 2.0 20 U NIL

Americium 241 14596-10-2. -0.002 0.014 0.029 0.050 U AM

Total Strontium SR-RAD -0.011 0.13 0.20 1.0 U SR

Potassium 40 13966-00-2 U 0.10 U GA

Cobalt 60 10198-40-0 U 0.010 0.050 U GAM

Cesium 137 10045-97-3 U 0.008 0.050 U GAM

Europium 152 14683-23-9 U 0.020 0.10 U GAN

Europium 154 15585-10-1 U 0.030 0.10 U GAN

Europium 155 14391-16-3 U 0.010 0.10 U GAM

Americium 241 14596-10-2 U 0.006 U GAM

Uranium 238 U-238 U 1.0 U GAM

Uranium 235 15117-96-1 U 0.020 U GAN

100 BC Areas-Full Protocol

QC-BLANK 30665

METHOD BLANKS
Page I

SUM4ARY DATA SECTION
Page 9

000026

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/01/99
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0393

Lab Control Sample

LAB CONTROL SAMPLE

SOG 7118 Client/Case no Hanford SDG-H0393

Contact L.A. Johnson Case no TRB-SEB-201925

Lab sample id N904152-07 Client sample id Lab Control Samvle

Dept sample id 7118-007 Material/Matrix SOLID
SAF No p99-002

RESULT 2v ERR MDA RDL QUALI- ADDED 2a ERR REC 3v IC4S PROTOCOL

AnALYTE pCi/g (COUNT) pCi/g pCi/g PIERS TEST pCi/g pCi/g % (TOTAL) LIMITS

Uranium 233/234 5.05 0.60 0.27 0.30 U 4.75 0.19 106 79-121 80-120

Uranium 215 3.84 0.51 0.077 0.30 U 3.69 0.16 99 78-122 60-120
Uranium 238 5.12 0.60 0.26 0.30 U 4.90 0.20 104 79-121 80-120

Plutonium 239 4.83 0.33 0.018 0.010 PU 5.03 0.20 96 86-114 90-120

Plutonium 239/240 5.16 0.3S 0.014 0.050 PU 5.29 0.21 98 86-114 80-120

Nickel 63 159 4.4 2.4 20 NIL 134 5.4 119 81-119
Americium 241 4.57 0.36 0.026 0.010 AM 4.79 0.19 95 85-115 80-120

Total Strontium 12.0 0.42 0.20 1.0 SR 11.4 0.46 105 92-119

Cobalt 60 0.280 0.016 0.008 0.050 GAM 0.303 0.012 92 77-123 80-120

Cesium 137 0.320 0.013 0.008 0.050 GAM 0.347 0.014 92 78-122 80-120

100 BC Areas-Full Protocol

QC-LCS 30664

LAD CONTROL SAMPLES

Page 1
SUaKARY DATA SECTION

Page 10

o00027

N904152-07

Lab id TMC

Protocol Hanford
Version Ver 1-.

Prm DVD-LC

Version 3.06

Report date 06/01/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0393

DUPLICATE
N904152-09 B0VD36

SDG 7118 Client/Case no Hanford SDG-H0393

Contact L.A. Johnson Cast no TRB-SBS-207925

DUPLICATE ORIGINAL
Lab sample id N904152-09 Lab sample id N904152-01 Client sample id BOVD36

Dept sample id 7118-009 Dept sample id 7118-001 Location/Matrix SOLID

Received 04/29/99 Collected 04/27/99 09:30
C solids 95.1 C solids 95.1 Custody/SAF No E99-002-87 B99-002

DUPLICATE 2a ERR MCA RDL QUALI- ORIGINAL 20 ERR MON QUALI- RPD 3a PROT

ANALYTh pCi/g (COUNT) pei/g pCi/g FIERS TEST pCi/g (COUNT) pCi/g PIERS % TOT LIIT

Uranium 233/234 0.490 0.14 0.066 0.30 0 . 0.593 0.15 0.067 19 55

Uranium 235 0.052 0.042 0.080 0.30 U U 0.032 0.042 0.081 U -

Uranium 238 0.421 0.13 0.066 0.30 U 0.567 0.15 0.067 30 61

Plutonium 238 -0.014 0.018 0.056 0.050 U PU 0.012 0.023 0.042 U -

Plutonium 239/240 0.005 0.018 0.035 0.050 U PU -0.004 0.015 0.037 U -

Nickel 63 0.263 1.5 2.6 - 20 U NIL -0.400 1.1 1.9 U -

Americium 241 0.024 0.029 0.046 0.050 U AM 0.005 0.02S 0.045 U -

Total Strontium -0.070 0.12 0.20 1.0 U SR -0.035 0.13 0.22 U -

Potassium 40 12.0 0.43 0.20 GAM 12.5 0.43 0.19 4 33

Cobalt 60 U 0.020 0.050 U GAM 0 0.022 U -

Cesium 137 U 0.050 0.050 U GAM U 0.021 0 -

Europium 152 0 0.050 0.10 U GAM U 0.044 U -

Europium 154 U 0.060 0.10 U GAM U 0.070 U -

Europium 155 0 0.050 0.10 U GAM U 0.058 U -

Radium 226 0.430 0.037 0.040 0.10 GAM 0.424 0.037 0.03S 1 37

Radium 228 0.730 0.094 0.090 0.20 GAN 0.784 0.10 0.093 7 42

Thorium 228 0.630 0.024 0.020 GAN 0.637 0.022 0.020 1 33

Thorium 232 0.730 0.094 0.090 GAM 0.784 0.10 0.093 7 42

bmericium 241 a 0.070 U GAM 0 0.025 U -

Tranium 238 U 2.0 U GAM V 2.6 U -

3ranium 235 U 0.10 U GhM U 0.064 U -

100 BC Areas-Full Protocol

)C-DUP#1 30666

DUPLICATES

Page 1
WIMARY DATA SECTION

. Page 11
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Protocol Hanford
Version Ver 1.0
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Version 3.06
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Date:
To:
From:
Project:
Subject:

22 July 1999
Bechtel Hanford inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Site 116-B-6B
Inorganics - Data Package No. H0393-RLN (SDG No. H0393)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H0393-
RLN prepared by RECRA LabNet (RLN). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analysis

BOVDB2 4/27/99 Soil C See note 1

BOVDB3 4/27/99 Soil C See note I

B0VD36 4/27/99 Soil C See note 1

BOVD37 4/27/99 Soil C See note 1

BOVD38 4/27/99 Soil C See note 1

BOVD39 4/27/99 Soil C See note 1

1 - ICP metals by 6010A (lead and total chromium); hexavalent chromium by 7196; mercury by 7471

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices I through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six (6)
months for lead & total chromium; 30 days for chromium VI; and 28 days for
mercury.

All holding times were acceptable.

" Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non'
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable although the target detection limits
(TDLs) for lead and chromium VI were exceeded.

Equipment Blanks

One equipment blank (BOVDB2) was submitted for analysis. No analytes were
detected in the equipment blank.
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* Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

* Precision

Laboratory Duplicate Samnies

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
allassociated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for'positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were within QC limits, however, the laboratory
used the field blank (BOVDB2) for the duplicate analysis.

Field Duplicates

One sample duplicate pair (BOVD38/BOVD39) was submitted for analysis. The
samples were compared using the same criteria as for a laboratory duplicate.
All field duplicate results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
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Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to
ensure that laboratory detection levels meet the required criteria. The following
had reported detection limits above their TDL: Chromium VI in all samples and lead
in sample BOVDB2. Under the BHI statement of work, no qualification is required.
All other reported laboratory detection levels met the analyte specific TDL or
CRDL.

e Completeness

Data package No. H0393-RLN (SDG No. H0393) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following had reported detection limits above their TDL: Chromium VI in all
samples and lead in sample BOVDB2. Under the BHI statement of work, no
qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture cortent by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).

000G06



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

0000CS

SDG: H0393 REVIEWER: DATE: 7/22/99 PAGELVOF1
TLI

COMMENTS: No qualifiers assigned.

COMPOUND [_QUALIFIER SAMPLES AFFECTEDI REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRMX MG/KG

Project: BECHTEL-HANFORD
Laboratory: RECRA LabNet
Case
Sample Number

JSDG: HG393
IB 0VD2 BOVDB3 BOVD36 B0VD37 BO0VD38 BOVD39

Location 116-B-6B 116-B-6B 116-8-68 116-B-61 116-B-6B 116-B-6B
Remarks Equip Blank A4 Al A2 A3 Duplicate
Sample Date 4127199 4/27/99 4/27/99 4/27/99 4/27/99 4/27/99
lnoqranica CRDL Reat Q Result Q Resuat Q Result IQ Rteu IQ Result Re-t a _ _

Chronium (total) 0.5 0.42 U 5.8 7 9.5 6.5 7.21
Marcuy 0.05 0.02 U 0.02 U 0.04 0.02 U 0.03 0.031
Lead 2 3.3 U 4.0 5.5 7.9 5.3 5.3
Chromium V1 0.1 0.4 U 0.41 U 0.42 U 0.42 U 0.42 U 0.42 U

Iss

a

Page_1 of_1



lea LabM.t - Lionville

INORGANICS DATA SUMARY R1PORT 05/13/99

LIrT: TIM-HANFORD 399-002
AORK ORDR? 109S5-001-001-9999-00

RICRA LOT : 99041807

SITE ID

3 0 V f l 2 . . . .

002 OVD23

003 SOVD36

004 30VD37

003 30VD33

Deg 30VD39

ANALYTIC

...... ... *.................

Chromium. Total

Mercury, Total

Lead. Total

Chromium, Total

Mercury, Total

Lead, Total

Chromitu, Total

Mercury, Total

Lead. Total

Chromium, Total

Mercury, Total ,

Load, Total

Chromum, Total

Mercury, Total

Lead. Total

Chromium, Total

Mercury, Total

Lead. Total

RESULT

0.42 u

0.02 g

3.3 u

5.S

0.02 u

4.0

UNITS

No/ra
MG/TG

KG/KG

KG/nG

MG/nG

MG/KG

7.0 MG/KG

0.04 KG/KG

5.5 NG/nG

9.5 KG/KG

0.02 u MG/TA
7.9 MG/KG

4.5 NO/Ke

0.03 MG/Kn
5.3 G/KG

7.2 MQ/n0
0.03 MG/K
5.3 G/KG

/.OCJ I

RIORT1111

LIMIT

..........
0.42

0.02
3.3

0.31

0.02
2.4

0.30
0.02
2.3

0.41

0.02

3.2

0.40

0.02

3.1

0.37

0.02
2.9

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

/(zo



Recra Labnet - Lionville

INORGANICS DATA SUMMARY REPORT 05/05/99

CLIRNT: TWU-HANPORD B99-002
WORK ORDUR: 109S5-001-001-9999-00

SIT ID

BOVDB2

-002 BSVDB

-003

-004

-005

50VD37

BOVD38

-006 BOVD22

ANALTE

t Solids
Chromium VI

RECRA LOT 4, 9904L507

RNSULT

100

0.40 u

% Solids

Chromium VI

4 Solids
Cromium VI

% solids

Chromium VI

% Solid.

Chromium VI

% Solid.
ChXmium VI

UNITS

MG/KG

97.7 %a
0.41 U MG/KG

gS.1 %
0.42 u KG/KG

95.s %
0.42 u MG/KG

94.1 'a

0.42 u MG/KG

95.6 %
0.42 U MG/KG

000012

RIPORTING

-. 0.01

0.40

DILUTION

PACTOR

1.0

1.0

0.01

0.41

0.01

0.42

0.01

0.42

0.01

0.42

0.01

0.42

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

t/ C7

I ILO

"( Ve



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
fL15LabNet

a division of Recra Environmental, Inc.

Virtual Lhboratories Everywhere

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-002
RFW#: 99041,807
SDG/SAF# : H0393/B99-002

031 --- 1

(VP

XY

LL
CL G

W.O.#: 10985-001-001-9999-00
Date Received: 04-29-99

METALS CASE NARRATIVE

1. This narrative covers the analyses of 6 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed.within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits Oess than
the PQL).

7. All preparation/method blanks (MB) were within method criteria (less than the Practical
Quantitation Limit (3X the IDL) or samples greater than 20X MB value). Refer to the
Inorganics Method Blank Data Summary,

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. All duplicate analyses were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Precision Report.

000014
The rahad pnated in tw relate oily to the anablal tog and c=nditis cflm sapla at mceiPt id during sra. AH pwa- of this -pt air itegrl prb

of the mnalytkiA data. 1hMwe. this M20 ould only be nwuduced in its u.irey of A pas.
208 Welsh Pool Road ' Uonvlle, PA 19341-1333 ' (610)-280-3000 * Fax (610) 280-3041



12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

J. Michael Taylor
Vice President
Philadelphia Analytical Laboratory
mM,04-807

Date

0(JOCti .01



RECRA

ELb LabNet
a 0Wsion of Reia Enviwrnmenral, fat.

Virtual Laboratories Everywhhr

v~ b& -~*

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-002 W.O. # : 10915-001-001-9999-00
RFW#: 9904L207 Date Received: 04-29-99
SDG#: H0393
SAF#: 899-002

LNORGANIC CASE NARRATIVE

1. This narradive covers the analyses of 6 solid samples.

2. The samples were prepared and analyzed in accordanc with the methods indicated on the
attached glossary.

3. Sample holding times as required by the method and/or conract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blank for Chromium VI was within method criteria.

6- The Laboratory Control Sample (LCS) for Soluble Chromium VI was vthin the
laboratory control limits (LCL), however the Insoluble was above the LCL of 80-120%.

7. The matrix spike recoveries were above the 75-125% control limits.

S. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

. kay ' re
Vice President
Philadelphia Analytical Laboratory

rjpi4-50
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATIOAB D E
LEVEL: LI

PROJECT: I( G - 646DATA PACKAGE: -40 ~37'-
VALIDATOR: 'TL'0 LAB: ICP14 DATE: 17/9i
CASE: SDG: S9

ANALYSES PERFORMED
C CLP/ICP C CLP/GFAA O CLPM 0  1 CW/Cynde - 0

SW-84flCP C SW-846/GFAA W-846MHg 6 *846 L R 0

SAMPLES/MATRIX %\3 1OJ)%3 ?p'4 3Q ~i YtYS7

\j -'01 T -60 U 31

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . No
Is a case narrative present? . . . . . . . . . . . . . . . . YNo N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . .. . . . No N/A
Comments:__

,.- fem020



WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .
Are ICP interference checks acceptable? . . ... . . . .
Were ICY and CCV checks performed on all instruments?
Are ICY and CCV checks acceptable? . . . . . . . . . .
Comments:

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

. ... Yes

No
No

No

Na

No

/A

N/A
N/A
N/A

N/A

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No N/A
Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes No N/A
Were preparation blanks analyzed? . . . . . . . . .... . . .9e N0 N/A
Are preparation blank results acceptable? . . . . . . . N . Y Ao N/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . No N/A
Are field/trip blank results acceptable? . . . . . . . . . . No N/A
Comments: hI Ce j i, t a 

?ov .%L Eft

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . .
Are spike sample recoveries acceptable? . . . . . . . . . . . .
Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes
Comments:

No N/A

No

No (9/A)

No

La

-1r

A.
-.- I

'4

- -1:
A.

V

00001 I -



WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION
Were laboratory duplicates analyzed? . . .. . . . . . . . . . es No H/A

Are laboratory duplicate samples RPD values acceptable? . . .. e No N/A

Were ICP serial dilution samples analyzed? . . . . . . . . . . Yes No
Are ICP serial dilution %D values acceptable? . . . ... . . . . Yes No N/A

Are field duplicate RPO values acceptable? . . . . . . . . . . . No N A

Are field split RPD values acceptable? . . . . ... . . . . . . Yes No

Comments: LoSr CiKA A- L ra e

382.439, f 'D

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection %RSD.values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes

Was MSA performed as required? . . . . . . . . . . . . . . . . Yes

Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . .
Are all results supported in the raw data? . . . . . . . . . . Yes
Are results calculated properly? . . . . . . . . . . . . . . . Yes
Do results meet the CRDLs? . . . . . . . . . . . . . . ... . . Yes
Comments: C TL - Lj rwu. irt b-Z

No

No
No

No

No

No

N

N/A
N/A
N/A

N/A

/

No N/A
No
No

(J N/A

I .Aoo, 0202
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Recr LfbNet - Liomille

INORGANICs PlCISION REPORT 05/01/99

CLIf: TNU-HANORD B99-002

WORK ORDmR: 109-001-001-9999-00
REC1A LOT #: 9904L&07

-002R13 DOVDS2
-001REP DIOVDIS

IN!TIJ
ANALYTI RRSULT

Carecim VI 0.40u
% solid. . 95.6

RIPLICA1 RPNO

0.40u mc
95.6 0.010

000026

DILMON

PACTOR(In?)

1.0
1.0



Recra LabNet - Lionvill.

INORGANICS ACCURACY REPORT 05/05/99

CLIENT: TNU-HAfNORD B99-002
WORK ORDER: 10915-001-001-9999-00

SAMPLE SITE ID
....... ................ m...
-001 BOVD92

ELANK10 99LVI037-NB1 "

AMALYTZ

......... e............
soluble Charoiut VI
Insoluble Chrmium VI
Soluble Chrouium VI
Insoluble Chromium VI

SPIKED

SAMPLE

3.7
1360

3.8

1550

RSCRA LOT #: 9904LS07

INITIAL
RESULT

0.40u

0.4ou
0.40u

0. 40U

SPIKED
AMOUNT

4.0
1190*

4.0

1210

96.6

114.3

96.0

12B.0

000027

DILUTION

PACT= (8PK)

..... m....
1.0

100

1.0

100

Ao% -



Recra LabNet - Lionville

IORGANICS METHOD BLAK DATA SUMMARY PAGE 05/05/99

CLIMT: ThU-HANFORD B99-oo2

WR ORxfR: 1O)US-O0I-OOI-9393-O0

SAMPLE SITE ID ANALYTE

ILMAWO 9SLVI*O7-NEI chromium VI

RCRA LOT #: 9904L107

R&PORTIU

RESLT OmITS LIMIT

0.40 U IG/K 0.40

000028

DILUTION

FACTOR

1.0
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evew C. Dam 2. Review No.iew Comment Record (RCR) /04/99 BHI/QA99011
3. Project 4. Page

I I6-B-6B Page I of i

S. Document Number(sy1iIle(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Buildinrg Number

H0393-TNU (SDE No. H0393) 100-BC Areas - Full Claude Stacey B IQA H0-16/372-9208
Protoco1 - 116-B-6B

17. CommTIS"bIFal Appoval: 10. AsmentLwiLh MdcSedconmen dspshlon(s) t1. CLOSED

Organiaan Manger (Opienal) Reyia*trftWPi of Cooics Reviewmr/Po_ of Conlacl
Dole Dale

AktkoKdr pipmer AiTfsoignor

E- 13. Commcm(syDiscepancy(s) (Provide technical justificaion for the 14.
keRn comment and detailed recommendation of the action required to correW/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15, Disposilion (Provide jostification if NOT accepted.) Stalus

I Inorganic: No Comments

2 Radiochemistry: Page 2, 1" paragraph under Blanks stars ". .. sample
results below the MDA are levaied to the MDA and qualified as undetected
." is is net what's being done and the sentence needs to be changed to

sample results below the MDA are qualified as undetected.. ."3/2 ..

3

4



SDG H0393 Inorganic - No comments.

SDG H0393 Rad

* 100-BC TDL for Eu- 155 is 0.05 pCi/g.
summary table and narrative.

SDG H0436 Inorganic - No comments.

SDG H0436 Rad

100-BC TDL for Eu-155 is 0.05 pCi/g.
table and narrative.

Sample numbers BOVD36, BOVD39, BOVB3 failed. Correct

Sample numbers BOVLC4, BOVLC6 failed. Correct summary

SDG H0409 Inorganic - No comments.

SDG H0409 Rad

* 100-BC TDL for Eu-155 is 0,05 pCIg. Sample numbers BOVFLI, BOVFL2, BOVFL3, BOVFL4,
BOVFL6, BOVFM3, BOVFM6 failed. Correct summary table and narrative.



' Duncan, Jeanette M

From:
Sent:
To:
Subject:

Jeanette -

Routt, Tina/RLO [troutt@CH2M.com]
Tuesday, August 17, 1999 11:44 AM
Duncan, Jeanette/RLO-HAN
116-B-6B (SDG No.1 H0393)

In 9oing through the inorganics validation package I did find an error. The
validator states on page 4 that lead in sample BOVDB2 had an MDA greater
than the TDL. In fact, lead has an MDA greater than TDL for all samples,
not just BCVDB2.

Also, the same comment Dave Blumenkranz had on H0399 (should be included in -
all data validation packages along with the issue of significant figures):

Please ask the validator to include all relevant lab QA/QC (MS/MSD,
blank, LCS and percent recovery sheets) in the validation package so that -
the data will be completely stand-alone and verifiable.

Tina Routt
CH2M Hill Richland Office
(509) 375-3444, ext. 211
(509) 375-5566 fax

1

D V. '72 VJ"



Review Comment Record (RCR) 8. Date 2. Review No.

8/04/99 BHI/QA99011

3. Project 4. Page

116-B-6B Page I of 1

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

H0393-TNU (SDG No. H0393) 100-BC Areas - Full Claude Stacey BHUQA H0-16/372-9208
Protocol - 11 6-B-6B

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) i. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

I Inorganic: No Comments

2 Radiochemistry: Page 2, 1' paragraph under Blanks states". . . sample
results below the MDA are elevated to the MDA and qualified as undetected
. . ." This is not what's being done and the sentence needs to be changed to
". sample results below the MDA are qualified as undetected..

3

4



.............................. .. .. TRANSMISSION RESULT REPORT *-..(AUG 31 '99 02:49PM)................

EHI S&D MANAGEMENT 509 372 9487
.............................................................................--- +*'----.............. (AUTO) .....-..............

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

070 MEMORY TX

OPTION TEL NO.

3755151

PAGE RESULT

01/01 OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

I Ia '4-
0

4)
bO
'U

0~

I1-

'I
U I

0'a

"0

C

I
C.

I~
n 0

I

I
A

II

f

4goI 4-
C,.,
if, 9

7
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Comments - RL Weiss

SDG H0399 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVD41, B0VD43, BOVD44 failed. Correct
summary table and narrative.

* Minor Deficiencies - Remove 1" paragraph (does not reflect earlier statement in PRECISION and no
"J" were applied to the data.

SDG H0434 Inorganic - No comments

SDG H0434 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVF69, BOVF70, BOVF71, B0V72, failed.
Correct summary table and narrative.

* Need to apply "J" flag to Am-241 results on pg. 14 (BOVF72).

SDG H03 87 Inorganic - No comments

SDG H0387 Rad

* 100-BC TDL for Eu-55 is 0.05 pCi/g. Sample number B0V6NS failed. Correct summary table and
narrative.

SDG H0377 Inorganic -No comments.

SDG H0377 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample number BOVIXO failed. Correct summary table and
narrative.

SDG H0437 Inorganic

* ACCURACY - MS failure was for Hg not Pb. Correct narrative, tables, and annotated results.

SDG H0437 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFK2, BOVFK4, B0VFK5 failed. Correct
summary table and narrative.

" The package has 2 narrative sections. The one with the "wrong" waste site (I 16-B6A) appears to be
more correct except for waste site identity.



SDG H0393 Inorganic - No comments.

SDG H0393 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g.
summary table and narrative.

SDG H0436 Inorganic - No comments.

SDG H0436 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g.
table and narrative.

Sample numbers BOVD36, BOVD39, BOVB3 failed. Correct

Sample numbers BOVLC4, BOVLC6 failed. Correct summary

SDG H0409 Inorganic - No comments.

SDG H0409 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFLI, BOVFL2, BOVFL3, BOVFL4,
BOVFL6, BOVFM3, BOVFM6 failed. Correct summary table and narrative.



Duncan, Jeanette M

From: Routt, Tina/RLO troutt@CH2M.com]
Sent: Tuesday, August 17,1999 11:44 AM
To: Duncan, Jeanete/RLO-HAN
Subject: 116-B-6B (SDG No. H0393)

Jeanette -

In going through the inorganics validation package I did find an error. The
validator states on page 4 that lead in sample BOVDB2 had an MDA greater
than the TDL In fact, lead has an MDA greater than TDL for all samples,
not just BOVDB2.

Also, the same comment Dave Blumenkranz had on H0399 (should be included in
all data validation packages along with the issue of significant figures):

Please ask the validator to include all relevant lab QA/QC (MS/MSD,
blank, LCS and percent recovery sheets) in the validation package so that
the data will be completely stand-alone and verifiable.

Tina Routt
CH2M Hill Richland Office
(509) 375-3444, ext. 211
(509) 375-5566 fax

1



Jul-21-99 03:42pm From-RECRA ENVIRONLENTAL INC

FAX

TECHLAW, INC.
4,>1 111111,SU , .1
Richland, WA 99352
SOV-375.5667
60-375-151 (fax)

To: Jeanettc Duncan

From: Bruce Christian

Pages: 1

Date: 7 July 1999

iitormation Requmn:

H0391 - i5organics

Page 001, Inorgwnics Case Nurrazive staes on lian 5 that the method
within crijeria. I suspest that it should read "chromium vr'.

4

C-1 , I

(-' S;4

blank for "niante" was

-T4

-2JUL 21 '99 12:50PM6102803041

&'d kle qC4 Ise..



Jul-21-99 03:42pm From-RECRA ENVIRONIENTAL INC

RECRA
LabNet

* division of Recta Environmenral. Inc.

Virtual Laboratories Everywhere

T-027 D280304 C-1

Recra LabNet Philadelphia
Analytical Report

Client: TNU-HANFORD B99-002 W.O. # : 10985-001-001-9999-00
RFW#: 9904L807 Date Received: 04-29-99
SDG#: H0393
SAF#: B99-002

INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 6 solid samples.

2. The samples were prepared and analyzed in accordance with the methods indicated on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blank for Chromium VI was within method criteria.

6. The Laboratory Control Sample (LCS) for Soluble Chromium VI was within the
laboratory control limits (LCL), however the Insoluble was above the LCL of 80-120%.

7. The matrix spike recoveries were above the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Diffirence (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

J. Michact aylor bate
Vice President
Philadelphia Analytical Laboratory
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FAX

TECHLAW, INC.
45i Hills, Suite ,3
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 7 July 1999

Ilbormation Request

H0393 - Inorganics

Page 001, Inorganics Case Narrative states on line 5 that the method blank for "nitrate" was
within criteria. I suspect that it should read "chromium Vi".
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FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (rax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I -

Date: 7 July 1999

Iniornation Request

H0393 - Inorganics

Page 001, inorganics Case Narrative states on line 5 that the method blank for "nitrate" was
within criteria, I suspeco that it should read "chromium Vt".


